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INTRODUCTION

ABSTRACT

Aim: We hypothesized that the fatty acid composition of breast milk can be affected by a
smoking habit in the mother. Consequently, this study verified whether maternal smoking
modulates, and if so to what extent, the breast milk fatty acid profile.

Methods: The study included 20 postpartum women who declared smoking more than
five cigarettes daily throughout a period of pregnancy and lactation, and 136 nonsmoking
postpartum women. Breast milk samples were collected between the 17th and the 30th
day after delivery. The samples were analysed by means of high-resolution gas
chromatography for overall content of saturated, monounsaturated and polyunsaturated
fatty acids.

Results: Compared with nonsmokers, smokers were characterized by significantly higher
relative breast milk contents of fatty acids and monounsaturated fatty acids. Additionally,
smokers' breast milk had higher concentrations of selected saturated fatty acids,
monounsaturated fatty acids and polyunsaturated fatty acids. Furthermore, smokers were
characterized by significantly lower values of linoleic to arachidonic acid ratio and n-6 to n-3
polyunsaturated fatty acids ratio.

Conclusions: Aside from its other harmful consequences, smoking modulates the fatty acid
profile of human milk.

Breast milk fats play a variety of biological functions. Aside
from being a principal source of energy for the infant, they
also constitute a vital component of cellular membranes and
neural cells, as well as are the carriers of fat-soluble vitamins
A, D, E and K. Moreover, they may have immunomodula-
tory functions (1).

Triglycerides, corresponding to approximately 98% of
breast milk fats, are synthesized by the follicular cells of the
mammary gland; the substrates include glycerol as well as
fatty acids that are synthesized de novo or from diet- and
adipose tissue-originating precursors. The remaining 2% of
breast milk fats is comprised of phospholipids, cholesterol,
di- and monoacylglycerols and free fatty acids (1).

Both the quantitative and qualitative content of breast
milk fat are modulated by an array of factors. The quantity
of breast milk fat is lactation phase specific and increases
with the time of lactation (2). Furthermore, the breast milk
content of fat is also influenced by the gestational age; the
lower the age at birth, the higher the fat content (3).
Although the overall quantity of breast milk fat is not
modulated by the maternal diet, the latter markedly influ-
ences its fatty acid profile (4). Aside from the maternal diet,
gestational age has also been shown to modify the fatty acid
composition of human milk significantly: the milk from
mothers of preterm infants differed from that of full-term

newborns in terms of its medium- and long-chain polyun-
saturated n-3 and n-6 fatty acid content (3). Additionally,
the breast milk profile of fatty acids can also be modulated
by the health status of the mother. Among others, changes
in the fatty acid content were reported in mothers with
insulin-dependent diabetes (5) and such chronic inflamma-
tory processes as allergy (6) or cystic fibrosis (7).

Among an array of harmful effects, smoking can also
induce chronic inflammation. An increased concentration
of C-reactive protein has been reported in smokers along
with elevated white blood cell count and higher levels of
fibrinogen, IL-6 and prostaglandin F2-alpha (8). Further-
more, smoking-related changes of blood lipid profile have

Key notes

e This study shows that aside from its other harmful
consequences, smoking modulates the fatty acid profile
of human milk.

e Compared with nonsmokers, smokers are characterized
by significantly higher relative breast milk contents of
fatty acids and monounsaturated fatty acids.

e Furthermore, smokers show lower values of linoleic to
arachidonic acid ratio and n-6 to n-3 polyunsaturated
fatty acids ratio.
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been documented, such as elevated triglyceride levels and a
decreased concentration of HDL-cholesterol (9). Finally,
alterations in fatty acid profile of the smokers’ blood have
been revealed (10).

Smoking during lactation modulates the composition of
the human breast milk considerably as confirmed by the
decreased contents of protein and total fat (9,11), the lower
concentrations of docosahexaenoic acid (DHA, 22:6 [n-3])
(9) and sIgA (11), the altered cytokine profile (12), the
reduced antioxidant potential (13) and the higher levels of
lipid oxidation products generated during the reactive
oxygen species-mediated reactions (14).

In view of this aforementioned evidence, we hypothe-
sized that also the fatty acid composition of breast milk can
be affected by a smoking habit in the mother. Consequently,
this study verified whether maternal smoking modulates,
and if so to what extent, the breast milk fatty acid profile.

METHODS

Participants

This case—control study was performed between January
2009 and August 2010 and included women who delivered
at the Obstetrical Ward of the Pomeranian Center of
Traumatology in Gdansk (Northern Poland) and met the
following inclusion criteria: age above 18 years, no history
of chronic disorders or pregnancy complications, normal
full-term vaginal delivery (38th-40th gestational week),
good general status of the neonate (8-10 Apgar points),
normal birth weight (2500-4000 g) and exclusive breast-
feeding. The exclusion criteria included passive smoking,
acute and chronic disorders (such as gestational diabetes
and atopy), pharmacotherapy or the use of supplements
other than vitamins, including the preparations with n-3
fatty acid content.

Medical documentation of each pregnant woman refer-
ring to delivery was analysed, and if she satisfied the
‘medical’ enrolment criteria, her smoking status was deter-
mined with a structured interview. According to sparse and
mostly anecdotal data, the fraction of Polish women who
smoke during pregnancy can be as high as 20%. Consider-
ing the yearly number of deliveries per our unit (2000) and
the period covered by this study (20 months), one would
expect even 600 smokers in our material. However, in
reality, this number was markedly lower. First of all, about
one-third of pregnant women were excluded based on
‘medical’ criteria. Such high exclusion rate resulted from the
tertiary character of obstetrical unit analysed and high
fraction of complicated pregnancies. Consequently, 2235
women who met the ‘medical’ criteria were asked about
their smoking status. Among them, there were 20 who
declared smoking during pregnancy. Assuming 10-20%
smoking rate among pregnant women in Poland, there
could be 200-450 smokers in our sample and 20 cases
correspond to 4.5-10% of this. Therefore, we qualified all
smokers who met the eligibility criteria, which corre-
sponded to every 10th to 20th women who theoretically
smoked during pregnancy Considering the size of the

control group, we have chosen seven nonsmokers per one
identified smoker because we assumed that some of those
who were not identified as smokers at a time of delivery
could smoke earlier in pregnancy or resume smoking during
lactation.

On the day of sampling, participating mothers completed
a survey pertaining to their health status and overall
condition of their infants, and active smoking during
pregnancy and lactation. On the basis of that declaration,
the participants were qualified into the smokers’ group
(Group I, at least five cigarettes daily throughout a period of
pregnancy and lactation, n = 20) and the nonsmokers’
group (Group II, n = 136). According to previous studies,
such verbal declaration constitutes a sufficient and reliable
tool to identify women who smoke during pregnancy and
lactation (15,16).

Ethics

All the procedures were approved by the Local Ethics
Committee of the Medical University in Gdansk. The
subjects gave their written informed consent before the
start of any procedure.

Breast milk sampling

Breast milk samples were collected between the 17th and the
30th day after delivery. The mammary gland was evacuated
completely with the aid of an electric lactator 2 h after the
first morning feeding. The milk was collected into sterile
glass containers. After careful mixing, 5-mL samples were
taken, placed into other sterile containers and immediately
frozen at —80°C. The remaining milk was fed to the infants.

Dietary assessment

Participants’ diet was analysed directly before the breast
milk sampling, based on the 72-h nutritional diary reported
by mothers. The data were analysed using Dieta 4.0
(National Institute of Food and Nutrition, Poland) package
with regard to the nutritional value of average dietary daily
intake and its contents of various nutrients, including its
overall content of fat, as well as its content of saturated
(SFA), monounsaturated (MUFA) and polyunsaturated
(PUFA) fatty acids.

Analytical procedure

Breast milk fat was extracted using the Roese-Gottlieb
method (17), which was modified for the purpose of this
analysis: the stage of fat drying at 102°C was replaced by
evaporation of the solvent at 40°C under reduced pressure.
Nitrogen was then used to remove the residual solvent. The
fatty acids of the extracted fat were then converted into fatty
acid methyl esters (FAME) in accordance with the Euro-
pean Norm (18). Subsequently, FAMEs were divided
according to the length of their hydrocarbon chain and
the degree of their saturation by means of high-resolution
gas chromatography (19), using the Hewlett-Packard gas
chromatograph with split/splitless injector (1:100 ratio),
flame ionization detector and Rtx 2330 column
(100 m x 0.25 mm; Restek, Bellefonte, PA, USA).
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Table 1 Demographic and obstetrical characteristics of study participants

Group | Group |l
Parameter (smokers, n = 20) (nonsmokers, n = 136) p value
Age (years) 27.29 + 5.66 30.04 + 4.09 0.020
Parity (n) 2 (1-2.5) 2 (1-2) 0.450
Maternal weight at delivery (kg) 79.219 (62.87-90) 75.47 (69-82) 0.415
Gestational age (weeks) 40 (39-41) 40 (40-41) 0.130
Birth weight (g) 3558 (3228-3458) 3580 (3280-3521) 0.348
Apgar score at 1st min (points) 9.8 (9.5-10) 9.62 (9.5-10) 0.390
Feeds per day (n) 6 (6-8) 6 (6-7) 0.746
Declaration of smoking 20/20 0/136 -
Values presented as arithmetic means (£SD) or medians and interquartile ranges (in parenthesis).
Quantitative and qualitative analysis of the fatty acids was
conducted against standard solutions of FAMEs (Supelco Table 2 Average dietary daily intakes of study participants
Bellefonte, PA, USA; Larodan Fine Chemicals, Malmo, Group II
Sweden) using external standard method with correction Group | (nonsmokers,
factors (19). The results were expressed as weight percent- Parameter (smokers, n =20)  n = 136) p value
ages of all identified fatty acids with 6- to 24-carbon chain Protein (g) 8203 £ 3144 7992 + 2576 0.339
lengths, containing up to six double bonds. Fat () 7655 + 3140 7036 + 2691 0.199
Carbohydrates (g) 247.80 + 73.61 281.89 &+ 90.45 0.032
Statistical analysis Energy from proteins (%)  16.81 + 2.78 16.16 £ 4.11  0.180
The normal distribution of continuous variables was tested Energy from fat (%) 34.07 + 8.74 3034 + 7.46  0.037
with the Kolmogorow—Smirnov test. The results were Energy from 49.02 + 891 53.50 +7.77  0.038
presented as arithmetic means and their standard devia- carbohydrates (%
tions, and intergroup differences in fatty acid contents were SFAs (g) 2o == 18En 28Dl = 1200 Bge
analysed with Student’s test. Calculations were performed MUFAs (g) 50.12 & 1447 2693 £ 11.56  0.172
using Statistica 8 (StatSoft®, Tulsa, OK, USA) software and PUFAS® 1159 %602 1009575 0.146
o . X T, A Sum of fatty acids (g) 70.90 + 28.90 63.92 + 2536 0.152
R statlstlcal Environment (20) with statistical significance S (O G ) 4142 1 975 2202 £+ 777 0394
defined as p < 0.05. MUFAs (% of fatty acids) ~ 41.36 = 6.86  41.96 + 535  0.352
PUFAs (% of fatty acids) 17.22 + 8.64 16.02 + 6.47 0.273

RESULTS

The characteristics of the study participants are presented
in Table 1. The average age of the smoking women was
significantly lower than that of the nonsmokers.

Dietary assessment

Smoking women were characterized by a lower average
daily consumption of carbohydrates as compared to non-
smokers (p = 0.032); furthermore, they obtained signifi-
cantly less energy from carbohydrates (p = 0.038) and more
energy from fat (p = 0.037). Studied groups did not differ
significantly in terms of fatty acid consumption (Table 2).

Human milk fatty acid composition

Total contents of fat, fatty acids, SFAs, MUFAs and PUFAs
are presented in Table 3. A higher content of fatty acids
expressed as a percentage of total fat was found in the milk
of smoking mothers as compared to that of nonsmokers
(p = 0.031). Similarly, smokers were characterized by a
significantly higher content of MUFAs (p = 0.039).

Saturated fatty acids (SFAs)
Both in smoking and nonsmoking mothers, SFAs repre-
sented about 42% of all breast milk fatty acids. Palmitic acid

Values presented as arithmetic means (£SD).

Table 3 Total fat, fatty acid, SFA, MUFA and PUFA breast milk contents (weight
percentages) in study participants

Group Il
Group | (nonsmokers,
Parameter (smokers, n = 20) n = 136) p value
Total fat 2.78 + 1.56 3.00 + 1.54 0.272
(per 100 g of milk)
Total SFAs 42.01 + 3.01 42.63 + 4.55 0.212
(% of total fatty acids)
Total MUFAs 4388 + 2.57 4272 + 3.35 0.039
(% of total fatty acids)
Total PUFAs 13.44 + 1.48 13.75 + 2.20 0.211
PUFAs to SFAs ratio 0.32 + 0.053 0.33 + 0.08 0.306

SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA,
polyunsaturated fatty acid. Values presented as arithmetic means (£SD).

(16:0) was the most prevalent SFA in both groups (approx-
imately 24.5%), followed by stearic acid (18:0, about 6%
each group). Smokers’ breast milk was characterized by
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Table 4 Saturated fatty acid breast milk contents (weight percentages per 100 g of
fatty acids) in study participants

Saturated fatty acid
(common name)

Group | Group Il
(smokers, n = 20)  (nonsmokers, n = 136) p value

Caproic acid 6:0 0.03 £ 0.01 0.03 £ 0.02 0.281
Caprylic acid 8:0 0.13 &+ 0.05 0.14 £+ 0.07 0.153
Capric acid 10:0 1.04 £ 0.34 1.15 + 0.45 0.105
Undecylic acid 11:0 0.04 £+ 0.05 0.04 + 0.03 0.275
Lauric acid 12:0 3.87 £ 1.25 442 + 1.45 0.040
Tridecylic acid 13:0 0.03 + 0.01 0.08 + 0.44 0.132
Myristic acid 14:0 4.82 + 1.03 5.50 + 1.47 0.013
Pentadecylic acid 15:0 0.33 £ 0.15 0.34 + 0.20 0.347
Palmitic acid 16:0 2452 £+ 2.42 2423 + 2.23 0.308
Margaric acid 17:0 0.30 + 0.05 0.30 £ 0.07 0.449
Stearic acid 18:0 6.61 + 1.25 6.13 £ 1.03 0.060
Arachidic acid 20:0 0.18 £ 0.08 0.19 + 0.04 0.299
Behenic acid 22:0 0.07 £ 0.06 0.06 + 0.02 0.283
Lignoceric acid 24:0 0.07 + 0.08 0.07 + 0.08 0.349

Values presented as arithmetic means (£SD).

Table 5 Monounsaturated fatty acid breast milk contents (weight percentages per
100 g of fatty acids (% by weight of total fattyacids +SD) in study participants

Group | Group Il

(smokers, (nonsmokers,
Monounsaturated fatty acid n = 20) n = 136) p value
Triadecenoic acid 13:1 0.11 £ 004 0.10 £ 0.10 0.442
Myristoleic acid 14:1 (n-5) 021 4+ 008 022 +£ 009 0.256
Other 14:1 isomers (cis + trans) ~ 0.16 = 0.14  0.15 £ 0.19 0.320
Sum of 15:1 (cis + trans) 0.08 +£ 0.03 0.10 + 0.04 0.038
Palmitoleic acid 16:1 (n-7) 250 £ 098 248 + 0.69 0.484
Other 16:1 isomers 0.28 £ 0.11 0.31 £ 0.15 0.136
Sum 17:1 (cis + trans) 023 +0.14 022 +£0.08 0412

Oleic acid 18:1 (n-9) 3536 + 2.19 34.17 £3.18 0.039

Vaccenic acid 18:1 11t 241 £ 049 228 +£ 037 0.146
Gadoleic acid 20:1(n-9) 0.65 + 021 060 +0.17 0.164
Erucic acid 22:1 (n-9) 0.14 + 0.09 0.13 +£ 0.07 0.199
Nervonic acid 24:1(n-9) 0.13 £ 0.17 0.08 £ 0.06 0.140

Values presented as arithmetic means (£SD).

significantly higher concentrations of lauric (12:0, p = 0.04)
and myristic acid (14:0, p = 0.01; Table 4).

Monounsaturated fatty acids (MUFAs)

In both studied groups, MUFAs corresponded to approxi-
mately 42-43% of all breast milk fatty acids. Oleic acid
(18:1 [n-9]) was the most prevalent MUFA of human milk;
the concentration of that acid was significantly higher in
smokers than that in nonsmokers (p = 0.03). Moreover,
smokers were characterized by a significantly higher con-
tent of group 15:1 MUFAs (the sum of cis and trans isomers,
p = 0.03; Table 5).

Polyunsaturated fatty acids (PUFAs)
Linoleic acid (LA, 18:2 [n-6]) corresponded to approxi-
mately 10%, while alpha-linolenic acid (ALA, 18:3 [n-3])

constituted about 1% of all breast milk fatty acids in both
examined groups. Smokers were characterized by signifi-
cantly higher concentrations of eicosadienoic acid (EDA,
20:2 [n-6], p = 0.029) and arachidonic acid (AA, 20:4 [n-6],
p = 0.043; Table 6).

Table 7 summarizes overall breast milk contents of n-3
and n-6 fatty acids. Significantly higher concentrations of
all n-6 fatty acids except LA were documented in smokers
as compared to nonsmokers (p = 0.03). Furthermore,
smokers were characterized by significantly lower values
of LA to ALA ratio and n-6 to n-3 ratio.

DISCUSSION

Maternal smoking exerts multivariate harmful effects both
during the foetal stage and the extra-uterine life. Neonates
of mothers who smoked during pregnancy are not only
characterized by a lower birth weight, but their body
composition is also altered as suggested by a reduced lean
body mass (21). In contrast, an important question whether
maternal smoking during lactation can modulate the body
composition of the infant during the postnatal period has
not been verified thus far. Mothers who smoke decide on
breastfeeding less frequently, and the duration of their
lactation is significantly shorter (22). Furthermore, postna-
tal maternal smoking represents the principal risk factor of
respiratory infections in the neonate (23). Potential routes
of exposure to tobacco smoke components during neonatal
period and infancy include passive smoking, contact with
tobacco smoke residues (e.g. on parental and infant cloth-
ing, bedding, household items, etc.) and direct transfer via
the mother’s breast milk. However, the question whether,
and to what extent, the breast milk composition is directly
altered by maternal smoking rather than to be modified
secondarily to different lifestyle characteristics of female
smokers is still opened.

In this study, we have observed significant differences in
the dietary characteristics of the analysed groups: smokers
were characterized by a lower average consumption of
carbohydrates and a higher ingestion of dietary fats. How-
ever, those differences did not correspond to different
consumption levels of long-, medium- and short-chain fatty
acids. In contrast, previous studies did not document smok-
ing-related differences in dietary contents of fats and carbo-
hydrates (24) and instead revealed that smokers are
characterized with a higher ingestion of SFAs and a lower
consumption of PUFAs (25). Additionally, the smokers’ diet
is characterized by a reduced consumption of fibre, vitamins
and minerals (24). Plausibly, all those differences can be
attributed mostly to the inhomogeneity of the studied
populations in terms of their lifestyles, age and general health.

In our study, the average age of smoking women was
significantly lower than that of nonsmokers. Also, other
authors have similar observations with regard to the age of
women who smoke during pregnancy and lactation (21). It
is unlikely, however, that such a slight difference of age
(2.75 years on average) could considerably confound the
other findings of this study.
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Table 6 Polyunsaturated fatty acid breast milk contents (weight percentages per 100 g of fatty acids,% by weight of total FAs +SD) in study participants

Group | Group Il
Polyunsaturated fatty acids (smokers, n = 20) (nonsmokers, n = 136) p value
Conjugated linoleic acid, isomers 18:2 (cis trans) 0.31 + 0.08 0.32 £ 0.10 0.355
n-6 fatty acids
Linoleic acid 18:2 (n-6) 937 £ 157 10.00 £ 1.91 0.056
Gammea-linolenic acid 18:3 (n-6) 0.10 + 0.06 0.06 + 0.04 0.130
Eicosadienoic acid 20:2 (n-6) 0.38 £ 0.19 029 £ 0.10 0.029
Dihomo-gamma-linolenic acid 20:3 (n-6) 0.40 + 0.14 0.36 £ 0.10 0.109
Arachidonic acid 20:4 (n-6) 0.54 + 0.17 0.47 +£ 0.15 0.043
Docosadienoic acid 22:2 (n-6) 0.10 + 0.08 0.08 + 0.05 0.156
Adrenic acid 22:4 (n-6) 0.04 + 0.03 0.04 + 0.03 0.493
Docosapentaenoic acid 22:5 (n-6) 0.25 + 0.23 0.22 + 0.21 0.313
n-3 fatty acids
Alpha-linolenic acid 18:3 (n-3) 123 4+ 0.37 1.17 £ 0.47 0.274
Eicosatrienoic acid 20:3 (n-3) 0.08 + 0.05 0.07 + 0.06 0.303
Eicosapentaenoic acid 20:5 (n-3) 0.06 + 0.03 0.07 £ 0.10 0.140
Docosapentaenoic acid 22:5 (n-3) 0.18 £+ 0.05 0.19 £ 0.12 0.119
Docosahexaenoic acid 22:6 (n-3) 029 + 0.12 033 £ 0.10 0.074

Values presented as arithmetic means (+SD).

Table 7 Contents of n-3 and n-6 polyunsaturated fatty acid breast milk contents
(weight percentages per 100 g of fatty acids) in study participants

Group Il
Group | (nonsmokers,
Parameter (smokers, n = 20)  n = 136) p value
Linoleic acid (LA) 9.37 + 1.57 10.00 £+ 1.91 0.056
n-6 PUFAs except LA 1.90 + 0.67 1.59 + 0.42 0.030
Sum of all n-6 PUFAs 1127 £ 1.33 11.59 £ 1.95 0.173
Alpha-linolenic acid (ALA) 123 + 0.37 1.17 £ 047 0274
n-3 PUFAs except ALA 0.64 + 0.18 0.62 + 0.26 0.339
Sum of all n-3 PUFAs 1.87 + 0.42 1.80 £ 0.57 0.239

Values presented as arithmetic means (£SD).

This study documented an array of smoking-related
differences in the breast milk profile of fatty acids. Smokers’
milk was characterized by lower concentrations of certain
SFAs: lauric and myristic acid, as well as the group of C15:1
MUPFAs (expressed as the sum of cis and trans isomers). In
contrast, the breast milk from smokers had a significantly
higher concentration of oleic acid. Interestingly, other
authors have reported a higher concentration of myristic
acid, palmitoleic acid and oleic acid in smokers’ plasma as
compared to that of nonsmokers (10).

Most smoking-related changes pertained to the breast
milk content of PUFAs. This group of fatty acids has an
array of biological functions, among which, they build
cellular membranes and constitute precursors for biologi-
cally active inflammatory modulators: eicosanoids and
docosanoids (leukotrienes, prostaglandins, lipoxins and
resolvins). We did not observe differences with regard to
the breast milk concentrations of essential fatty acids (LA
and ALA) in the studied groups. According to the literature,
breast milk concentrations of those acids and their metab-
olites correspond to their dietary contents (26). We did not

observe significant differences in the amount of ALA (n-3)
family metabolites, both overall and in the case of individ-
ual acids. In contrast, studied groups differed significantly in
terms of LA family (n-6) derivative contents. The breast
milk of smoking women was characterized by a higher
relative overall content of all n-6 PUFAs except LA, as well
as by greater concentrations of eicosadienoic acid and
arachidonic acid. To the best of our knowledge, only one
study dealing with the effects of maternal smoking on the
breast milk contents of PUFAs has been published thus far.
It did not reveal any significant smoking-related differences
in the relative contents of LA, ALA and AA (% by weight
FA), both on the 1st day of lactation and 1, 3 and 6 months
thereafter. However, the same study documented a decrease
in the absolute levels of LA, ALA and AA after 1 month of
lactation (9). This latter finding points to the necessity of
further studies of longitudinal changes of fatty acid profile
occurring throughout lactation. The same authors observed
that smokers were characterized by significantly lower
relative (after 3 months of lactation) and absolute (in
lactation months 1 and 3) concentrations of DHA (9). This
phenomenon was confirmed by our findings because we
observed a trend of decreasing DHA content in breast milk
in smoking women. This lower breast milk concentration of
DHA in smokers is reflected by a lower supply of this acid
to infants (9). This raises the question about the necessity to
supplement babies from smoking mothers with DHA.

The blood concentration of PUFAs reflects the dietary
content of those acids and the variance of their genetically
controlled metabolism (27). Irrespective of the reason, the
levels of eicosapentaenoic acid (EPA, 20:5 [n-3]), DHA and
AA in the blood of smokers are lower than in those of
nonsmokers (10).

An important issue undoubtedly requiring further inves-
tigation is the question of the potential biological conse-
quences of the smoking-related shift towards a higher
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content of n-6 fatty acids in the PUFA profile that was
documented in our study. While maternal consequences of
exposure to tobacco smoke are quite obvious, one can ask
to what extent breast milk can mediate those harmful effects
to the infant. Moreover, the role of breast milk PUFA profile
in this potential mediatory effect is unclear. Nevertheless,
previous studies revealed the association between the PUFA
composition of human milk and the prevalence of allergies
in children. Higher colostrum level of docosapentaenoic
acid was associated with increased risk of atopic eczema,
and higher total level of n-3 acids in mature milk was
associated with higher risk of nonatopic eczema in the
infant. Finally, higher colostrum levels of n-6 fatty acids
corresponded to the increased risk of rhinitis (28). Further-
more, the PUFA profile was proved to modulate both the
growth rate of preterm newborns (29) and the mental
development of all infants (30).

CONCLUSION

To the best of our knowledge, this study is the first to analyse
such a wide spectrum of breast milk fatty acids with regard to
a maternal smoking status. We observed several significant
smoking-related differences of the breast milk composition,
pertaining to the level of PUFAs as well as to that of SFA and
MUFA concentrations. Although further research is required
to understand the biological significance of those differences
in fatty acid composition, one can conclude that aside from
its other harmful consequences, smoking modulates the fatty
acid profile of human milk.
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